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DATE: October  16 ,  1968 

FROM: S.  H. Levine 

I MEMORANDUM FOR FILE 

. 
The ATM P r e l i m i n a r y  Design Review ( P D R )  was h e l d  a t  

i n  H u n t s v i l l e ,  Alabama on September 2 3  t h r o u g h  September 26, 

H=Lr-l& 
baffiluu 

, 

The f o l l o w i n g  a t t achmen t s  are i n c l u d e d  as pa r t  of  t h i s  
memorandum f o r  t h e  purpose  o f  s u p p l y i n g  i n f o r m a t i o n  and comments 
r e l e v a n t  t o  t h e  s e s s i o n s  of t he  r ev iew which t h e  a u t h o r  a t t e n d e d :  

2 .  Attachment B - Comments and O b s e r v a t i o n s  (on  
t h e  s e s s i o n s  a t t e n d e d  by t h e  a u t h o r ) .  

3 .  Attachment C - Review I t e m  D i s c r e p a n c i e s  s u b m i t t e d  
by t h e  a u t h o r .  c 

The purpose  of a PDR i s  to v e r i f y  by f o r m a l  review 
t h e  s u i t a b i l i t y  _.- of t h e  b a s e l i n e  des ' ign o f  t h e  c o n t r a c t . e n d  i t e m  
e a r l y  i n  the  d e t a i l  d e s i g n  p h a s e  o f  a program. ('I 
r e p r e s e n t s  t h e  c u l m i n a t i o n  of  t h e  d e f i n i t i o n  phase of  t h e  program, 
t h e  e s t a b l i s h m e n t  of a d e s i g n  r equ i r emen t s  b a s e l i n e ,  and t h e  
commencement of c o n f i g u r a t i o n  c o n t r o l  ( C C B  a c t i v i t y )  on t h e  
e n t i r e ,  s y s t e m .  

The PDR 

Data Package D e f i c i e n c i e s  

The data package provided  f o r  t h e  r ev iew te.am was 
i n s u f f i c i e n t  t o  a d e q u a t e l y  a s s e s s  t h e  s y s t e m  performance r e q u i r e -  
ments and d e s i g n  approaches  for most of  t h e  major  ATM subsys tems.  
It i s  recommended t h a t  MSFC produce up-to-date  and a c c u r a t e  Part I 
c o n t r a c t  end i t e m  s p e c i f i c a t i o n s  f o r  t h e  ATM r a c k ,  t h e  ATM 
exper iment  package and t h e  Cont ro l  and D i s p l a y  Console .  These.  

(1) M-D ML-3200 084 Apollo A p p l i c a t i o n s  Program D i r e c t i v e  
No. - 11, February 26, 1968. 
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documents are c u r r e n t l y  r e f e r e n c e d  i n  50M02417, ATIJI S y s t e m  
Genera l  S p e c i f i c a t i o n  f o r  Performance and Design Requi rements .  
These documents s h o u l d  be s u b j e c t e d  t o  t h e  s c r u t i n y  o f  t h e  
r e v i e w  team and be c r i t i q u e d  by t h e  e s t ab l i shed  ATM PDR r e v i e w  
item d i s c r e p a n c y  ( R I D )  p r o c e s s .  P r e l i m i n a r y  ICD's f o r  t h e  
major  f u n c t i o n a l  i n t e r f a c e s  w i t h  t h e  LM and t h e  c l u s t e r  s h o u l d  
b e  i n c l u d e d  as p a r t  of t h i s  package and  s h o u l d  be e v a l u a t e d  by 
t h i s  same p r o c e s s .  

Subsystem D e f i c i e n c i e s  

a t  t h e  s e s s i o n s  a t t e n d e d  by t h e  a u t h o r  and c o u l d  n o t ,  t h e r e f o r e ,  
be a d e q u a t e l y  rev iewed.  It i s  recommended t h a t  de l ta  P D R ' s  be  
c o n s i d e r e d  i n  t h e  f o l l o w i n g  areas t o  p e r m i t  s u f f i c i e n t  basis f o r  
d e s i g n  a s ses smen t  and t o  p r o v i d e  s u f f i c i e n t  c o n f i d e n c e  i n  t h e  
s e l e c t e d  d e s i g n  a p p r o a c h e s :  

S e v e r a l  t e c h n i c a l  areas were i n s u f f i c i e n t l y  cove red  

a.  Miss ion  T i m e l i n e s  

b .  S t r u c t u r e s  

c .  E l e c t r o n i c s  

d. Crew S t a t i o n s  and EVA 

e .  Development t e s t  program s t a t u s  ( p a r t i c u l a r l y  on 
new hardware and h i s t o r i c a l l y  p r o b l e m a t i c  hardware - 
e . g . ,  t a p e  r e c o r d e r ,  computer hardware, PCS s e n s o r s  
and e l e c t r o n i c s ,  CBRM's, CMG's, e t c . ) .  

F u r t h e r  d e t a i l  r e g a r d i n g  s p e c i f i c  f a i l i n g s  and f i n d i n g s  
of t h e  rev iew s e s s i o n s  a t t e n d e d  by t h e  a u t h o r  can be found i n  t h e  
a t t a c h m e n t s  p r e v i o u s l y  i d e n t i f i e d .  

1024-SHL-li 

Attachments  

S. H. Levine  
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ATTACHMENT A 

. 

, 

ATM PRELIMINARY DESIGN REVIEW GENERAL AGENDA 

Monday, September 23  

1:OO - 4 : O O  Genera l  B r i e f i n g  

4 : O O  - 5:OO Mockup Review 

Tuesday, September 2 4  

8:3O - 3 : O O  P o i n t i n g  Con t ro l  

8:3O - 3 : O O  E l e c t r i c a l / E S E  

8:30 - 3 : O O  Miss ion  Req/Oprns. 

Wednesday, September 25 

8:30 - 3 : O O  P o i n t i n g  Con t ro l  

8:30 - 3 : O O  Mechanical/Thermal 

8:30 - 3 : O O  I n s t r .  and Commun. 

8:30 - 3 : O O  Con t ro l  and Disp lay  

Thrusday,  September 26 

8:30 - 3:oo C r e w  S t a t i o n  

8:30 - 3:OO Experiments  

A t t endees  - MLS 

*S. Levine  
D. B e l z  

*S. Levine 

P.  Smith 

*S. Levine 

D .  B e l z  

J .  Kranton 
P .  Smith 

* S .  Levine 
J .  Waldo 
J .  G i l l e s p i e  

A .  Weygand 

None 

*S. Levine 

T. C .  Tweedie,  Jr. 

8:30 - 3 : O O  Q&RA/Test/Manufacturing None 

* T h i s  memorandum i s  addressed  on ly  t o  t h e s e  sessicns o f  
t h e  rev iew.  



ATTACHMENT B 

COMMENTS AND OBSERVATIONS 

Genera l  S e s s i o n  

1. M r .  G i l i n o  (R-ASTR) d i s c u s s e d  pending  d e c i s i o n s  t h a t  
cou ld  impact  t h e  d e s i g n  of  t h e  ATM, namely: 

a .  XUV downlink t e l e v i s i o n  i n  s u p p o r t  o f  t h e  
s-082 exper iment ,  

b .  a u t h o r i z a t i o n  f o r  t h e  ATM d i g i t a l  computer 

c .  d e c i s i o n  on t h e  SLA/Nose Cone v e r s u s  AS-203 

d. 

(which has  s i n c e  been g i v e n ) ,  

t y p e  Aerodynamic Shroud f o r  A A P - 4 ,  

a p p r o v a l  of t h e  Harvard Co l l ege  Observa tory  
r equ i r emen t  f o r  unmanned o p e r a t i o n  of  t h e  
mod i f i ed  S-055A experiment  a f t e r  t h e  AAP-3 
has r e t u r n e d  t o  ear th  w i t h  t h e  crew, 

e.  

f .  a p p r o v a l  of an RF b u r s t  moni tor  d e v i c e  on t h e  

l aunch  t o  ATM a c t i v a t i o n  t i m e l i n e  a n a l y s i s ,  

ATM f o r  s o l a r  f l a r e  mon i to r ing  i n  e a r l y  stages 
o f  e r u p t i o n .  

2 .  D r .  Dozier  (R-RP, ATM Experiment S c i e n t i s t )  p r e s e n t e d  
t h e  con tamina t ion  t h rea t  on t h e  AAP-3/4 m i s s i o n  and d i s c u s s e d  
t h e  work c u r r e n t l y  be ing  performed i n  t h i s  area.  
models a re  c u r r e n t l y  be ing  p r e p a r e d  and a n  assessment  o f  t h e  
expec ted  con tamina t ion  a t t r i b u t a b l e  t o  plume p r o d u c t s  on ATM 
expe r imen t s  w i l l  be  made i n  t h e  n e a r  f u t u r e .  S t r i n g e n t  mater ia l  
o u t g a s s i n g  c o n t r o l  c r i t e r i a  have been i n s t i t u t e d  on ATM. The 
i n t e r c e n t e r  Mechanical  Panel  i s  c u r r e n t l y  examining t h e  e n t i r e  
c l u s t e r  f o r  p o t e n t i a l  ATM experiment  con tamina t ion  s o u r c e s  and 
i n v e s t i g a t i n g  methods f o r  e l i m i n a t i n g  or c o n t r o l l i n g  t hese  
s o u r c e s ,  Dr. Dozier  i s  c u r r e n t l y  p r e p a r i n g  a n  exper iment  f o r  
measur ing  con tamina t ion  i n  t h e  MSC Thermal Vacuum Chamber A 
(which u t i l i z e s  an  o i l  d i f f u s i o n  pumping s y s t e m )  where ATM 
p r o t o t y p e  and f l i g h t  u n i t  t h e r m a l  vacuum t e s t i n g  w i l l  b e  con- 
d u c t  ed. 

RCS plume 



3. It is felt that additional work is required in the 
mission operations area to incorporate mission parameters which 
have previously not been considered by MSFC in both solar ob- 
servation and timeline planning, namely: 

a. thermal stabilization times required by ATM 
experiment subsystems and the ATM thermal 
control system, 

b. orbit-to-orbit pointing calibration of 
experiments to the fine sun sensor and of 
the fine sun sensor to the solar disc 
centroid, 

c. thermal constraints on the timeline prior to 
achieving orbital operational status on ATM 
subsystems and experiments, 

d. pre-EVA and post-EVA operational requirements, 

e. orbit-to-orbit nighttime momentum desaturation 
maneuvering requirements, 

f. contingency (malfunctioned hardware) operations, 

g. the possible lack of a teleprinter on board the 
spacecraft, 

h. orbit-to-orbit console adjustments, (e.g., TV 
tuning, system monitoring, etc.). 

It is certain that none of these time consuming items 
will help the solar observation timeline and may hurt what 
presently appears to be a marginal satisfaction of principal 
investigator observation requirements. The duration of the 
pre-operational phase of ATM (launch, docking and activation) 
may be greatly affected by the thermal requirements of the 
system and the available power during this period. Better 
realism is required in the timeline area to determine whether 
manual astronaut pointing control system management, proposed 
as a backup if the digital computer fails, is indeed feasible 
with the nominal astronaut work load or even with a reduced 
(contingency) astronaut work  load. 
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4 .  The r a d i a t i o n  environment o f  t h e  c l u s t e r  and i t s  pos- 
s i b l e  e f f e c t  on ATM f i l m  were p r e s e n t e d  a t  t h e  ge f i e ra l  s e s s i o n .  
When i n t e r r o g a t e d  r e g a r d i n g  t h e  s t a t u s  of  c l u s t e r  ma themat i ca l  
s h i e l d i n g  models ,  whether  u n a c c e p t a b l e  f i l m  f o g g i n g  i s  a t h r e a t  
to t h e  ATM, and whether camera s h i e l d i n g ,  s p a c e c r a f t  s h i e l d i n g ,  
or o t h e r  more d r a s t i c  mis s ion  a l t e r a t i o n  measures  w i l l  be 
r e q u i r e d ,  t h e  s p e a k e r  could n o t  r e spond  a d e q u a t e l y .  I n  view of 
t h e  measures  t a k e n  by t h e  P.I.'s i n  t h e  usage  of  l ess  s e n s i t i v e  
f i l m s ,  r e d u c t i o n  o f  t h e  c l u s t e r  a l t i t u d e ,  a l t e r a t i o n  of  t h e  
o r b i t a l  i n c l i n a t i o n ,  and t h e  d e g r e e  o f  u n c e r t a i n t y  i n  m i s s i o n  
p r o t o n  r a d i a t i o n  dosage ,  t h e  a u t h o r  q u e s t i o n s  t h e  need f o r  
undue concern  i n  t h i s  area.  

Mechanical/Thermal S e s s i o n  

1. The ATM s t r u c t u r a l  d i s c u s s i o n s  d i d  n o t  d e f i n e  or d i s -  
c u s s  MSFC a n a l y t i c a l  models f o r  t h e  ATM s t r u c t u r e ,  l o a d  d i s t r i b u -  
t i o n  p a t h s ,  or t h e  r e s u l t s  o f  s t r u c t u r a l  a n a l y s i s  done t o  d a t e  
on t h e  ATM r a c k  and experiment  package.  Deta i l s  cou ld  n o t  be 
o b t a i n e d  on s p e c i f i c  l o a d  l e v e l s  or v i b r a t i o n  l e v e l s  t r a n s m i t t e d  
t o  o r  by t h e  ATM. S p e c i f i c  q u e s t i o n s  r e l a t e d  to t h e  environment  
( a c o u s t i c s  and v i b r a t i o n )  under t h e  proposed  AS-203 t y p e  a e r o -  
dynamic shroud cou ld  n o t  be answered.  

2 .  The thermal  p r e s e n t a t i o n  was e x c e l l e n t  from eve ry  
s t a n d p o i n t .  S u f f i c i e n t  d a t a  was p r e s e n t e d  t o  t h e  rev iew team 
on thermal a n a l y t i c a l  model f i n d i n g s ,  t e s t  da ta ,  problem areas, 
hardware r equ i r emen t s  and hardware c a p a b i l i t i e s  t o  a d e q u a t e l y  
assess t h e  thermal  s y s t e m  d e s i g n  approach  and p r o g r e s s .  Un- 
f o r t u n a t e l y ,  due to major  r a c k  component l a y o u t  changes ,  cur -  
r e n t l y  under  e v a l u a t i o n ,  a r e a s s e s s m e n t  and a l t e r a t i o n  o f  thermal  
models f o r  t h e  ATM r a c k  w i l l  be  n e c e s s a r y .  Box, connec to r  and 
c a b l e  r u n  i n t e r f e r e n c e s  r e s u l t l n g , i n  p a r t ,  from i n a d e q u a t e  growth 
p r o v i s i o n s  f o r  r a c k  mounted hardware have n e c e s s i t a t e d  these  
pending  changes.  Layout changes are expec ted  t o  a f f e c t  some 
75% of t h e  ATM r a c k  components, however, t h e  Charger-Bat tery-  
Regu la to r  Modules (CBRM) w i l l  n o t  b e  r e l o c a t e d .  C B R M ' s  l o c a t e d  
on zone 23 of t h e  ATM ( t h e  lower q u a r t e r  p a n e l  of  t h e  r a c k  
f a c i n g  t h e  CSM i n  t h e  c l u s t e r  m i s s i o n ) ,  were h e r e t o f o r e  con- 
s ide red  a the rma l  problem a r e a .  Excess ive  t e m p e r a t u r e s  d u r i n g  
o p e r a t i o n  of  t hese  u n i t s  p r e v i o u s l y  r e q u i r e d  l i m i t i n g  power 
l e v e l s  f o r  t h e  ATM e l e c t r i c a l  power system t o  200 watts p e r  
CBRM. Due t o  minor changes ( i n s u l a t i o n  s t r i p p a g e  from t h e  
experiment  package s i d e  of t h e  p a n e l  and connec to r  r e l o c a t i o n s )  
t hese  u n i t s  now appear t o  b e  r u n n i n g  w e l l  below t h e  upper  l i m i t s .  
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Thermal restrictions on the capacity of the CBRM's no longer 
appear valid and it is currently felt (as Mr. Cagle, R-ASTR 
stated) that additional power margin is available for this 
mission. Further analysis is required to determine if the 
CBRM's can be run at 230 watts average each (the design speci- 
fication limit for bus feed output) without encountering thermal 
problems (exceeding the CBRM cell upper limit of 86OF.) 

3. Mission timelines currently show that ATM solar array 
wings will be extended some 1 2  hours after AAP-4 launch, while 
the cluster is in an X-POP configuration. Further, the mission 
timeline also shows that ATM activation will not be completed 
until some 32 hours after launch, at which time the ATM/Cluster 
will be nominally pointed at the sun inertially and the ATM 
pointing control system will assume attitude control of the 
cluster. With current thermal requirements, it is presently 
believed that ATM CBRM's will be discharged below the maximum 
desirable depth-of-discharge ( ~ 3 0 % )  some 12 hours after launch 
(3000 watt-hours of energy expenditure is allowable). RID'S 
B-1 and B-2 (enclosed) were addressed by the author to require 
close examination of this potential problem area. Further 
investigation is required to determine the need for supplementary 
ATM power (primary batteries) or whether other modules of the 
cluster (AM or LM-A) can help relieve this problem. 

. 

4. ATM test planning has established no need for removal 
of the ATM sun-end ''hat" (canister lower cover) after thermal 
vacuum testing at MSC. Considering the lack of accessibility to 
the canister-borne experiments and the large degree of handling 
which is anticipated after thermal vacuum testing (packing for 
transit, "super-guppy" transit to KSC, unpacking, preparation 
for checkout, placement in the KSC solar array deployment fixture, 
removal, stacking, etc.), with the most stringent handling control 
measures, the susceptability to handling damage and/or expebiment 
misalignment (requiring experiment adjustments) appears to be 
high. MSFC's reluctance to explore open aperture door checkout 
and optical path checkout alignment in the MSOB stacked configura- 
tion, as well as, KSC experiment package rrhatrl removal, seems 
rather optimistic from the standpoint of retention of ATM thermal 
vacuum checkout integrity. 

5. A five-inch vent valve currently is located on the 
sun-end of the experiment package. This valve requires opening 
during launch to prevent pressure differentials which would damage 
the experiment package during ascent and which would provide a 
path for rapid exposure of the experiment package contents to 
vacuum and subsequent outgassing. Once space vacuum has been 
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a t t a i n e d  i n t e r n a l  to t h e  experiment  package, i t  i s  h i g h l y  desira- 
b l e  to resea l  t h i s  v a l v e  and p r e c l u d e  exposure  o f  t h e  expe r imen t  
package c o n t e n t s  to e x t e r n a l  c o n t a m i n a t i o n  s o u r c e s .  MSFC has 
n o t  y e t  "firmed-upll on how t o  implement these r e q u i r e m e n t s ,  b u t  
t h e  p r e s e n t  ph i lo sophy  i s  to u t i l i z e  an  u m b i l i c a l  command ( i . e . ,  
p o s s i b l y  t h e  l i f t - o f f  command) f o r  i n i t i a t i n g  v a l v e  open ing  and 
t o  use  e i t h e r  a n  I U  o r  ATM c o n s o l e  c l o s u r e  command a f t e r  v e n t i n g  
comple t ion .  I n  view o f  t h e  f a c t  t h a t  b o t h  methods b e i n g  con- 
s idered  f o r  c l o s u r e  o f  t h e  v a l v e  i n v o l v e  e l e c t r i c a l  f u n c t i o n s  
and  are  ex t r eme ly  t i m e l i n e  dependent  (due  t o  c o n t a m i n a t i o n  sus -  
c e p t a b i l i t y  a f t e r  v e n t i n g  i s  comple t ed ) ,  i t  would seem more 
a p p r o p r i a t e  to i n c o r p o r a t e  a normal ly  c l o s e d  s p r i n g  a c t u a t e d  
( p a s s i v e )  v a l v e  for . th i s  f u n c t i o n .  T h i s  would a u t o m a t i c a l l y  
c l o s e  t h e  v a l v e  a f t e r  t h e  d i f f e r e n t i a l  p r e s s u r e  i s  removed o r  
a f t e r  t h e  p r e s s u r e  decays  t o  a n  ex t r eme ly  low l e v e l .  

u s i n g  f r i c t i o n  l o c k i n g  of camera a c c e s s  d o o r s  d u r i n g  EVA and 
t h e  s u s c e p t a b i l i t y  of t h i s  t y p e  of  mechanism to vacuum weld ing .  
Assurances  were g i v e n  by t h e  speaker t h a t  MSFC i s  t a k i n g  t h e  
n e c e s s a r y  p r e c a u t i o n s  t o  p r e c l u d e  vacuum we ld ing  on a l l  ATM 
moving p a r t s  . 

6 .  MSFC was q u e s t i o n e d  r e g a r d i n g  t h e  a d v i s a b i l i t y  of 

- 

7.  S o l a r  array deployment d e v i c e s  have been des igned  t o  
p e r m i t  motor r e v e r s a l ,  except  a t  t h e  ex t remes  o f  array deployment ,  
such  t h a t  i f  t h e  a r ray  wing f a i l s  to deploy  on t h e  f i rs t  a t t e m p t ,  
t h e  crew can  back-up and t r y  a g a i n .  
Console s w i t c h i n g ,  as des igned ,  w i l l  n o t  s u p p o r t  t h i s  c a p a b i l i t y .  

e n c o u n t e r i n g  condensa t ion  d i f f i c u l t i e s  w i t h  c o o l a n t  l i n e s  i n  t h e  
c a b i n .  ATM C o n t r o l  and D i s p l a y  Console d e s i g n s  do no t  c u r r e n t l y  
c o n s i d e r  t h i s  p o t e n t i a l  problem. 

The ATM C o n t r o l  and D i s p l a y  

8. It was p o i n t e d  o u t  t h a t  t h e  m a i n l i n e  Apollo CSM was 

9 .  Bendix r e p o r t e d  t h a t  t h e i r  a n a l y s i s  shows t h a t  t h e  ATM 
c o n s o l e  can be powered-down t o  1 7  watts heat d i s s i p a t i o n  d u r i n g  EVA 
o p e r a t i o n s  ( i . e . ,  w i t h  t h e  p o i n t i n g  c o n t r o l  s y s t e m  i n  s t andby  and 
t h e  c a u t i o n  and warning p a n e l  i n  f u l l  o p e r a t i o n ) .  

1 0 .  MSFC has made a n  e f f o r t  t o  p r o v i d e  answers  f o r  s e v e r a l  
Headquar t e r s '  comments, p e r t i n e n t  t o  ATM t h e r m a l  c o n t r o l ,  which 
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had a r i s e n  a t  exper iment  c r i t i c a l  d e s i g n  r ev iews .  ( 1 , 2 , 3 )  
A n a l y s i s  has de termined  t h a t  a f t e r  p r e - c o n d i t i o n i n g  t h e  e x p e r i -  
ment package and i t s  c o n t e n t s  t o  75°F p r i o r  t o  l aunch ,  and 
a c t i v a t i o n  o f  expe r imen t s  a f t e r  dock ing ,  i t  w i l l  take approx i -  
ma te ly  5 2  hour s  from t h e  launch  of AAP-4 f o r  expe r imen t s  t o  
r e a c h  t h e i r  s tab le  o p e r a t i n g  t e m p e r a t u r e ,  70°F. P r i o r  t o  
exper iment  a c t i v a t i o n  (36 hours  a f t e r  l a u n c h ) ,  t h e  expe r imen t s  
are  expec ted  t o  r e a c h  a n  ave rage  t e m p e r a t u r e  o f  40°F. 

The s p a r ,  upon which t h e  expe r imen t s  w i l l  be  mounted, 
i s  expec ted  t o  d rop  t o  about  53°F p r i o r  t o  a c t i v a t i o n  o f  ATM 
expe r imen t s .  It i s  des i r ab le  t o  t u r n  exper iment  power on and 
l e a v e  t h e  thermal c o n t r o l  sys tem ( a c t i v e  c o o l i n g  system) o f f  
such  t h a t  t h e  s p a r  s t ab le  o p e r a t i n g  t e m p e r a t u r e  ( ~ 6 3 ° F )  can  be 
ach ieved  as q u i c k l y  as p o s s i b l e .  T h e r m a l  a n a l y s i s  has shown 
t h a t  u s i n g  t h i s  method, t h e  s p a r  w i l l  r e a c h  i t s  o p e r a t i n g  
t e m p e r a t u r e  about  68 hours  a f t e r  l a u n c h  o f  AAP-4. A d d i t i o n a l  
work w i l l  have t o  b e  performed by MSFC t o  de t e rmine  t h e  optimum 
t i m e  f o r  a c t i v a t i o n  o f  t h e  thermal  c o n t r o l  sys tem.  

t h a n  1 0  a r c  seconds  s t e a d y  s t a t e  d e f l e c t i o n  o f  t h e  s p a r  due t o  
thermal e f f e c t s .  

MSFC has shown by a n a l y s i s  t h a t  t h e r e  w i l l  b e  less 

11. The e f f e c t s  o f  EVA o p e r a t i o n  on thermal  c o n t r o l  o f  
exper iments  have been  s t u d i e d  i n  r e s p o n s e  t o  Headquar te rs  
q u e r i e s  ( r e f e r e n c e s  p r e v i o u s l y  c i t e d ) .  It was shown t h a t ,  
w i t h  t h e  exper iment  package thermal  c o n t r o l  system o f f  d u r i n g  
EVA ( s a f e t y  c o n s i d e r a t i o n ) ,  exper iment  t e inpe ra tu res  w i l l  d rop  
a t  a r a t e  o f  6°F p e r  hour  w i t h  LM-end experiment  camera door s  
(AS&E camera .  d o o r s  examined) open and 1°F p e r  hour  w i t h  these  
d o o r s  c l o s e d .  The thermal e f f e c t s  o f  o p e r a t i n g  sun-end camera 
d o o r s  ( f o r  NRL camera a c c e s s )  remains  t o  be  examined by MSFC, and 
a p p e a r s  t o  be a wors t  c a s e  c o n d i t i o n  f o r  experiment  exposure  
d u r i n g  EVA. 

c 
H .  Levine and T .  C .  Tweedie ,  Jr. 

U2B XUV SDectromaDh ExDeriments - 
- 

and T. C .  Tweedie, Jr. 

( 3 )  C r i t i c a l  Design Review o f  Experiment S052, White L i g h t  
Coronagraph - Case 620, Memorandum for F i l e ,  A p r i l  8 ,  1968 ,  
S.  H.  Levine and T.  C .  Tweedie, Jr. 
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E l e c t r i c a l  S e s s i o n  

1. It was s ta ted tha t  t h e  e n t i r e  power sys tem can  be  
t u r n e d  on w i t h  f u l l  o p e r a t i o n a l  l o a d i n g  on t h e  sys tem w i t h  no 
damage t o  ATM e l e c t r o n i c s .  I n  r e c e n t  weeks t h i s  area had been 
c o n s i d e r e d  a p o t e n t i a l  problem, s i n c e  t h e  ATM c o n s o l e  h a s  
v e r y  l i t t l e  l o a d  c o n t r o l l i n g  o r  l o a d  s w i t c h i n g  c a p a b i l i t y .  
T h i s  was of  p a r t i c u l a r  concern i n  i n s t a n c e s  when shutdown o f  
a l l  CBRM's was c a l l e d  f o r  (power s y s t e m  emergencies ,  e t c . )  
fo l lowed  by s t a r t - u p  w i t h  a l l  l o a d s  on t h e  system. 

2 .  Batteries of  t h e  CBRM's,  b u i l t  by Genera l  E l e c t r i c ,  
are ra ted a t  a minimum ou tpu t  v o l t a g e  o f  2 6 . 4  v o l t s  DC and 
a t  cha rge -d i scha rge  l i f e t i m e  o f  1000 c y c l e s .  With a r e a l  
t i m e  m i s s i o n  l i f e  f o r  ATM of  approx ima te ly  50-55  d a y s ,  t h e  
t o t a l  cha rge -d i scha rge  c y c l e s  w i l l  be i n  t h e  o r d e r  o f  825 
c y c l e s  n o t  i n c l u d i n g  ground checkout  and t e s t i n g  o p e r a t i o n s .  
The CBRM des igned  l i f e t i m e  appea r s  m a r g i n a l  and p robab ly  re-  
q u i r e s  f u r t h e r  examina t ion .  

3 .  CBRM b a t t e r y  h e a t e r s  w i l l  have p r o p o r t i o n a l  heater  
c o n t r o l .  Twenty watt heaters w i l l  be swi t ched  on when b a t t e r i e s  
are a t  + l O ° C  and w i l l  o p e r a t e  a t  1 0 0 %  c a p a c i t y  a t  O O C .  B a t t e r y  
heater s i z i n g  and r equ i r emen t s  are c u r r e n t l y  ve ry  p r e l i m i n a r y .  

4 .  The ATM C o n t r o l  and Disp lay  Console c a u t i o n  and warn- 
i n g  l i g h t s  w i l l  i l l u m i n a t e  a "Power System" warning d i s p l a y  
w i t h  any of  t h e  f o l l o w i n g  f u n c t i o n a l  problems:  

a. b a t t e r y  v o l t a g e  h i g h  or low, 

b .  b a t t e r y  t empera tu re  h i g h  (>35OC; t h e  b a t t e r y  
w i l l  c u t  i t s e l f  o f f  when t h e  t e m p e r a t u r e  exceeds  
50°C),  

c .  CBRM o u t p u t  v o l t a g e  low, 

d .  b a t t e r y  cha rge  n o t  comple te .  

5. It was s ta ted  t h a t  CBRM a c c e p t a n c e  t e s t i n g  w i l l  no t  
i n c l u d e  f l i g h t  q u a l i f i c a t i o n  v i b r a t i o n  l e v e l s .  The f i r s t  time 
t h e  CBRM performance w i l l  be moni tored  w i t h  q u a l i f i c a t i o n  
v i b r a t i o n  t e s t  performance l e v e l s  w i l l  be  d u r i n g  e l e c t r i c a l  
power s y s t e m  t e s t i n g .  S o l d e r  j o i n t  i n t e g r i t y ,  b a t t e r y  c e l l  
i s o l a t i o n ,  and module s t r u c t u r a l  i n t e g r i t y  may n o t  be 
v e r i f i e d  u n t i l  a p o i n t  i n  t h e  program when c o n s i d e r a b l e  impact  
can be expec ted ,  i f  problems occur .  
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6 .  MSFC has examined unmanned rendezvous  and dock ing  
program r e q u i r e m e n t s  and has de te rmined  t h a t  no problems ( e . g . ,  
power d e g r a d a t i o n )  are expec ted  due t o  LM-A R C S  p r o p u l s i o n  
d i s p o s i t i o n  o r  thermal e f f e c t s  on t h e  o u t e r  p a n e l s  of t h e  
f o l d e d  ATM s o l a r  array.  

7.  P r a c t i c a l l y  no d i s c u s s i o n  o f  ATM e l e c t r o n i c s  hardware 
was g i v e n  d u r i n g  t h e  e l e c t r i c a l  s e s s i o n .  The e l e c t r i c a l  ses- 
s i o n  was s p e c i f i c a l l y  devoted t o  power s o u r c e s ,  power d i s t r i b u -  
t i o n  and t r a n s f e r  and e l e c t r i c a l  networks d e s i g n .  Fundamental  
e l e c t r o n i c  d e s i g n  ph i losophy ,  s e l e c t e d  e l e c t r o n i c s  a s s e m b l i e s ,  
s t a n d a r d  c i r c u i t  a p p l i c a t i o n s ,  e l e c t r o n i c  packaging ,  a p p l i c a -  
t i o n  o f  space  proven  hardware,  e t c . ,  must b e  openly  reviewed 
i n  o r d e r  t o  conf i rm t h e  soundness of  and t h e  c o n s i s t e n c y  of  
ATM e l e c t r o n i c s  d e s i g n  ph i losophy .  S p e c i f i c  areas where develop-  
ment t e s t  data would have been des i r ab le ,  a t  t h i s  s t a g e  o f  t h e  
program, were on Charger -Bat te ry-Regula tor  Modules o r  sub- 
assemblies o f  t hese  modules,  t h e  ATM A u x i l i a r y  S t o r a g e  and 
Playback  Recorder ,  PCS s e n s o r s ,  T .V .  System, and subsystem bread-  
boa rds .  

8 .  Logic diagrams and/or  subsys tem f u n c t i o n a l  s chemat i c s  
and I n t e r f a c e  C o n t r o l  Drawings ( p r e l i m i n a r y ) ,  which are n e c e s s a r y  
f o r  d e s i g n  a n a l y s i s  by  t h e  review team, were n o t  a v a i l a b l e .  An 
assessment  o f  t h e  sys tem d e s i g n ,  which i s  the f u n c t i o n  o f  t h e  PDR, 
must i n c l u d e  p lanned  hardware approaches .  I n  o r d e r  t o  e v a l u a t e  
hardware approaches ,  t h i s  type  of d a t a  must b e  made a v a i l a b l e .  
It i s  i m p o s s i b l e  t o  know t h e  l e v e l  o f  s y s t e m  au tomat ion ,  c r i t i c a l  
subsys tem f u n c t i o n s  and i n t e r f a c e s ,  and ,  i n  g e n e r a l ,  t h e  soundness  
o f  d e s i g n  approaches  wi thou t  t h i s  mater ia l .  S p e c i f i c  examples 
of t h e  t y p e s  o f  d e t a i l  des igns  which are p r e s e n t l y  under program 
s c r u t i n y , -  b u t  
are : 

a. 

b .  

C .  

which c o u l d  no t  b e  assessed w i t h  t h e  data p r e s e n t e d ,  

t h e  dependence of  o t h e r  s y s t e m  o p e r a t i o n s  on t h e  
performance of  t h e  d i g i t a l  computer,  

t h e  l o g i c  behind t h e  ATM c a u t i o n  and warning 
s y s t e m  and t h e  degree of sys tem c o m p a t i b i l i t y  
w i t h  t h e  c l u s t e r  c a u t i o n  and warning s y s t e m  
ph i losophy ,  

t h e  s p e c i f i c  f u n c t i o n i n g  of  t h e  ATM C o n t r o l  and 
Disp lay  Console (what happens t o  t he  s y s t e m ,  when 
p a r t i c u l a r  swi t ches  a re  thrown on t h e  c o n s o l e ? ) .  
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C r e w  S t a t i o n s  S e s s i o n  

1. Recommendations from t h e  I n t e r c e n t e r  EVA Working Group 
making EVA from t h e  LM t h e  p r imary  method f o r  f i l m  camera 
r e t r i e v a l  on t h e  AAP-3/4 mis s ion ,  have been adopted  by program 
management a t  b o t h  Cen te r s  (MSC and MSFC). Design changes are 
c u r r e n t l y  underway t o  s i m p l i f y  f i l m  r e t r i e v a l  and t o  make t h e  
LM-end crew s t a t i o n  o f  t h e  ATM more r e a d i l y  access ib l e  from t h e  
LM f r o n t  h a t c h .  The new c r e w  s t a t i o n  l o c a t i o n s  a r e  expec ted  
t o  c u t  down u m b i l i c a l  l e n g t h  r e q u i r e m e n t s  from 60 f e e t  t o  abou t  
25 f e e t .  

2 .  MSFC p r e s e n t e d  f i l m  c a r g o  t r a n s f e r  concep t s  u t i l i z i n g  
a c a r g o  c a r r i e r  which i s  r a i l  mounted and o f  similar d e s i g n  t o  
t h e  " d o l l y "  concept  c u r r e n t l y  b e i n g  c o n s i d e r e d  for t h e  S-IVB 
o r b i t a l  workshop " f i r e m a n ' s  p o l e "  c a r g o  t r a n s f e r  d e v i c e .  MSFC 
d e s i g n  c r i t e r i a  l i m i t s  t h e  ATM d e v i c e ,  as c u r r e n t l y  conce ived ,  
t o  100  l b s .  T h i s  d e v i c e  w i l l  b e  capable  o f  p e r m i t t i n g  t h e  EVA 
a s t r o n a u t  t o  r i d e  on i t  a l o n g  w i t h  t h e  ATM camera ca rgo  for 
sun-end f i l m  camera r e t r i e v a l  and w i l l  be  c a p a b l e  o f  c a r r y i n g  
t h e  f u l l  complement of  LM-end f i l m  c a r g o .  Adequate r e s t r a i n t  
f o r  t h e  a s t r o n a u t  a t  t h r e e  p o i n t s  or more i s  p rov ided  w i t h  t h i s  
cargo/crew t r a n s f e r  concept .  Stowage o f  t h i s  d e v i c e ,  p r i o r  t o  
usage ,  p r e s e n t s  a p o t e n t i a l  problem, s i n c e  s t o r a g e  room i n  t h e  
LM and e x t e r n a l  t o  t h e  LM i s  c u r r e n t l y  m a r g i n a l .  R I D  G-1 
( e n c l o s e d )  was p repa red  by t h e  a u t h o r  and addresses i t s e l f  towards  
examina t ion  o f  t h e  t o t a l  c l u s t e r  ca rgo  t r a n s p o r t  problem r a the r  
t h a n  j u s t  t h e  i s o l a t e d  EVA a c t i v i t y  i n  s u p p o r t  o f  ATM. A working 
model of  t h e  proposed MSFC c a r g o  t r a n s f e r  d e v i c e  i s  c u r r e n t l y  
b e i n g  manufac tured  and should  b e  a v a i l a b l e  by November 1 for 
e v a l u a t i o n  by t h e  LM/ATM EVA Working Group. 

3. It would b e  g r o s s l y  u n f a i r  t o  e v a l u a t e  the adequacy of  
t h e  C r e w  S t a t i o n  S e s s i o n  o f  t h e  ATM PDR,  s i n c e  t he  j o i n t  MSFC 
and MSC LM/ATM EVA Working Group has n o t  completed work i n  t h i s  
area.  The d e s i g n s  p r e s e n t e d  were m e r e l y  c o n c e p t u a l  and i t  shou ld  
be  r ecogn ized  t h a t  d i s c u s s i o n  on t h i s  s u b j e c t  was i n c l u d e d  m e r e l y  
t o  p r o v i d e  a forum f o r  c u r r e n t  Cen te r  " t h i n k i n g "  on the  s u b j e c t .  
A l l  a t t e n d e e s  agreed t h a t  a d e l t a  PDR would be  n e c e s s a r y  f o r  
crew s t a t i o n s  and EVA. The a u t h o r  f ee l s  t h a t  more a t t e n t i o n  
shou ld  b e  focused  on t h e  t o t a l  EVA/IVA c l u s t e r  ( i n t r a  and i n t e r  
modular)  crew tasks and designs by  t h i s  i n t e r c e n t e r  working 
group ra ther  t h a n  j u s t  t h o s e  a s s o c i a t e d  w i t h  EVA f o r  ATM f i l m  
r e t r i e v a l .  
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